Abstract -Meiotic studies of pollen mother cells and nuclear 4C DNA content in ten species of Ferocactus (Cactaceae) revealed significant interspecific variations. The haploid chromosome number n=11 was found in all the studied species. The chiasma frequency per nucleus varied from 18.20 in F. echidne to 21.75 in F. gracilis in meiotic metaphase I. The formation of univalent's in some of the cells and/or spindle anomalies lead to the formation of pentads, hexads or octads. Pollen sterility varied between 7.66% in F. emoryi to 9.74% in F. gracilis. The 4C DNA content in root tip cells varied from 7.37 pg in F. histrix and 9.74 pg in F.gracilis. Significant variations of in situ nuclear DNA content as well as chiasma number per bivalent was evidient in interspecific level.
INTRODUCTION
Ferocactus of the family Cactaceae, a horticulturally important genus is distributed mostly in Mexico (CULLMANN et al. 1986) ; plants are perennial, ferociously spined with heavy dark red spines and are commonly known as Barrel Cacti. They grow to 3 m high in full sun, in rocky places and grassy pastures as well (HEY-WOOD 1985) . Chromosome analysis reported by earlier worker showed n=11 bivalents (REMSKI 1954) ; however, no report on meiotic and cytophotometric estimation of nuclear DNA con tent in Ferocactus was available except our ear lier communication on the karyotype analysis and nuclear DNA content (DAS et al. 1999) . The present report deals with meiotic chromosome number, chiasma behaviour and DNA content in 10 species of Ferocactus to ascertain the selective advantage of these values in the de velopment of new species. Flower buds collected between 9 A.M. and 11 A.M. were fixed overnight in 1:3 propionic acid: ethanol at room temperature and kept in 70% ethanol for meiotic studies. For staining, 2% aceto-carmine was used. Random scorings for chiasma frequency were made in at least very clear ten pollen mother cells showing well spread bivalents at diakinesis stage of meiotic prophase I. For statistical analysis of variance, usual t-tests were made.
MATERIALS AND METHODS
For Feulgen cytophotometric estimation of nuclear 4C DNA amounts, ten fixed root-tips of each species were hydrolysed in 5N HC1 for Ih at 4°C (Fox 1964) , washed in distilled water and stained in Schiffs reagent for 2h at 14°C. Each root-tip squash was prepared in 45% acetic acid. Ten scorings were made from each slide and 4C DNA content was estimated in metaphase plates using Nikon Optiphot 
RESULTS

Meiotic studies
The haploid chromosome number n=11 was found iri all the studied species of Ferocactus (Figs. 1-10 ). The chiasma number per cell and per bivalent in different species showed significant variations. The number of chiasmata per cell varied from 18.20 in F. echidne to 21.75 in F. gracilis (Table 1 ). The highest number of chiasmata per bivalent (1.90) was observed in F. gracilis and the lowest (1.63) in F. echidne and F. wislizeni. The presence of univalents, late or early separation of the bivalents were noted in F. gracilis, F. macrodiscus and F. viridescens where 15-19% of pollen sterility was recorded. The pollen sterility among the rest of the species was 8-12% (Table 1) .
Nuclear DNA amount
Nuclear DNA content in the somatic cells of the 10 studied species varied from 6.68 pg in F. histrix to 9.74 pg in F. emoryi (Table 1) . Significant variation in average DNA amount per chromosome was also noted. The correlation between the values of mean chiasmata per bivalent and mean DNA content per nucleus were highly significant (Table 2) .
DISCUSSION
An investigation on chiasma behaviour at diakinesis and of metaphase I in 10 Ferocactus species confirmed presence of large number of rod type bivalents in the pollen mother cells (PMCs). The least number of chiasma per bivalent (1.63) was noted in F. histrix and F. wislizeni as compared to other species. The maxi mum spindle abnormalities were found in F. gracilis, F. macrodiscus and F. viridescens leading to late or early seperation of bivalents in the PMCs. Pollen sterility was the minimum in F. glaucescens (8.55%) and the maximum in F. gracilis (17.13%). A moderate rate of pollen sterility was noted in F. echidne (10.97%), and F. latispinus (11.80%). Five to eight micronuclei formed during microsporogenesis in telophase II, in F. macrodiscus and F. gracilis, evidently, showed high percentage of sterility. However, the formation of chiasma is controlled polygenetically by major genes which operate on a hierarchial system (PARKER 1975) . Nuclear DNA content of the somatic cells showed significant interspecific variations. The maximum 4C DNA amount per nucleus was 9.74 pg in F. gra-cilis whereas, the minimum of 6.68 pg was found in F. histrix. A number of micronuclei formation in F. macrodiscus with a constant nuclear DNA value around the mean of somatic cells might be due to the elimination of abnor mal microspore in form of nonfunctional spores during microsporogenesis. The average DNA amount per chromosome also varied significantly. The chiasma frequency, showed a high correlation with 4C DNA content (0.812). Nuclear DNA values and chiasma frequency in these species of Ferocactus are reported for the first time, although such interspecific variations were reported earlier in several other species (DAS and DAS 1998; DAS et al. 1999) . The vari ability in the stable DNA amount might be at tributed to the loss or addition of many repeats in the microand macro-environment during evolution of new species (PRICE 1976) . Though pollen sterility is often a natural phenomenon during the events of meiotic cell division in these species, significantly higher percentage of sterility might be the outcome of abnormal chromosomal pairing during bivalent formation.
